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Sila pastikan bahawa kertas peperiksaan ini mengandungi DUA PULUH EMPAT muka
surat yang bercetak sebelum anda memulakan peperiksaan ini .
Jawab SEMUA soalan yang disediakan.
Baca arahan dengan teliti sebelum anda menjawab soalan .
Setiap soalan diperuntukkan 100 markah.
1 .
	
(a) Andaikan X1, . . .,Xn adalah sampel rawak daripada taburan N(0,1). Takriflkan
_ k n
Xk =k~X, dan XR_k = n 1
k
~X. ,
t
-k+1
Dapatkan taburan
(i)
2 (Xk
+ Y.-k~ .
(ii) kYk + (n -k)Xnk .
(iii) X,z 2IXZ .
(iv) XI/X2.
(50 markah)
(b)	AndaikanXl, . . ., Xn adalah sampel rawak daripadaf(x ;O = Běexl(o,.)(x),
B> 0. Bandingkan taburan asimptot bagi Xn dengan taburan asimptot bagi
median sampel.
(20 markah)
(c)	Andaikan X1, . . ., Xn adalah sampel rawak daripada taburan U(0, 1) . Andaikan
Yi < . . . <- Y,, menandakan statistik tertib yang sepadan . Dapatkan min dan
varians bagi Yk+l jika n = 2k+1, k= 0, 1, . . .
(30 markah)
2. (a) Andaikan Xl 1, . . ., Xln adalah sampel rawak daripada taburan N(a + b + c, a).
X21, . . .,X2n adalah sampel rawak daripada taburan N(a + b - c, 02) . X31, . . .,
X3n adalah sampel rawak daripada taburan N(a - b + c, 02) manakala X41, . . .,
X4n adalah sampel rawak daripada taburan N(a - b - c, o). Dapatkan
penganggar-penganggar kebolehjadian maksimum bagi a, b, c dan a2.
(50 markah)
ketumpatan f(x;
	
=
BZI(a,.)
(x) , 9 > 0.
(b) Diberikan f(x; B) = 1 -oo < B< oo . Tentukan sama ada Badalah
7cl+(x-B) 2
,
parameter lokasi ataupun parameter skala.
(i) Adakah Y,, = maks[Xl , . . ., X ] suatu statistik cukup?
(ii) Adakah Y,, lengkap?
(20 markah)
(c)	AndaikanXI , . . ., X adalah sampel rawak daripada taburan yang berfungsi
(30 markah)
3 . (a) Andaikan Xl, . . ., X adalah sampel rawak daripada taburan N(A o2) .
(i) Binakan selang keyakinan 95% bagi A apabila o2 tak diketahui .
(ii) Binakan selang keyakinan 95% bagi u, apabila 9 diketahui .
(iii) Jika n = 9, bandingkan jangkaan panjang selang di dalam (i) dengan
panjang selang di dalam (ii) .
(50 markah)
(b) XI, . . ., X adalah sampel rawak daripada taburan yang berfungsi ketumpatan
f(x;0 = Bě"Xl(o, .)(x), B > 0. Dapatkan penganggar selang keyakinan bagi
ěB=P[X> 1] .
(20 markah)
(c)	Satukepala dan dua bunga muncul daripada tiga lambungan sekeping syiling .
Dapatkan selang keyakinan 90% bagi kebarangkalian munculnya kepala.
(30 markah)
4.
	
(a) Pertimbangkan hipotesis ringkas Ho: B = 2 lawan HI : B = 1, 0 adalah
parameter pada taburanAx; 0 = BěeXI(o, oo)(x), 9 > 0. Satu cerapan diperoleh.
(i) Katakan rantau genting ujian ini diberikan olehX_ 1, dapatkan
kebarangkalian-kebarangkalian ralat jenis I dan II bagi ujian ini .
(ii) Katakan rantau genting ujian yang menjadi saingan pada rantau genting
di dalam (i) diberikan olehX:5 xo . Cari xo supaya kebarangkalian ralat
jenis I di dalam ujian saingan ini sama dengan kebarangkalian ralat jenis
I di dalam (i) .
(iii) Seterusnya dapat kebarangkalian ralat jenis II yang baru berdasarkan
rantau genting di dalam (ii) .
(iv) Apakah yang dapat disimpulkan tentang kedua-dua ujian yang
berdasarkan pada rantau-rantau genting yang berlainan tadi?
berkuasa secara seragam bersaiz a bagi Ho: 6= a lawanH1 : B < 66.
(50 markah)
(b)	DiberikanXtertabur secara N(0, c?) . Dapatkan ungkapan bagi A di dalam
ujian nisbah kebolehjadian bagiHo : o2 = 1 .
(20 markah)
(c)	AndaikanXI, . . ., X, adalah sampel rawak daripada taburan Poisson(O) yang
berfungsi ketumpatan f(x;; B) = e-Bi, x = 0, 1, . . . . Binakan ujian paling
x .
(30 markah)
5 .
	
(a) AndaikanXl , . . ., X,, adalah sampel rawak daripada taburan N(A o2).
Tunjukkan
S
n
X;
n _Xn1
__L40-2
t-i
(b) AndaikanX sebagai cerapan tunggal bagi taburan Bernoulli yang berfungsi
ketumpatanf(x; 0 = 9X(1- 6) 1 .XI(o,1)(x), 0 < 0 < l . Diberikan t, (X) =Xdan
t2(X) = %2.
(i) Yang mana satu antara ti(X) dan t2(X) saksama?
(ii) Bandingkan min ralat kuasa dua ti(X) dan t2(X) .
(c) Tunjukkan panjang selang keyakinan bagi o-daripada taburan normal menuju
ke 0 apabila saiz sampel dinaikkan .
(d)	Diberikanf(x; 9) = e-e Ox , x = 0, 1, . . ., HO: 9 = 1 lawanHi : 9 < 1 .x.
rawak bersaiz 10. Dapatkan ungkapan bagi fungsi kuasa ujian ini .
(25 markah)
(25 markah)
(25 markah)
io
Andaikan W = X; 54 adalah rantau genting ujian ini berdasarkan sampel
(25 markah)
Lampiran
Bab 5
n
(XI,XZ, . ..,X.) =fx, .xz, .. .,x~
	
f x;
2 . Mr = 1 in Xi
r , r=1,2,3, . . .
i=1
3 . Xn = 1 An i=l Xi
4.
5 . Sn
Mr = n (Xi - X)r, r =1, 2,3, . . .
i=1
6 . n = n (Xi - X)2i=1
7. E[Mr] = E[X9
8. E[Xn] = !-~
9 . Var (Xn) = 62/n
10. (Xi - LL)2 = (Xii=1 i=1
11 . E[S21 =
62.
12 . MX(t) = [M(t/n)]n
13. had P(I Xn - ii I<E) =1
n-+-
14 . had F = F
-
= n=1l
i=
f
1 (Xi
- X)2
X)2 + n(X - g)2.
6-
[Lampiran JIM 414]
15 .
	
Z = ~(Xn -'u)n
6
16 . had Fn (z) = (D (z)
_ n 2
17 . (XI -X)2 = Y, (Xi -X)
(X; -X)2 = (n-1) S2 i
19 . G 1 (Y) = 1 - [1 - F(Y)]n
20 . Gn (Y) = [F(Y)]n
21 . g1(Y) = n[1F(Y)] n-1 f(Y)
22 . gn(Y) = n [F(Y)]n-1 f(Y)
n
23. Ga(Y) _ [F(Y)]' [I - F(Y)]n-'
j=a
28. Julat sampel = Yn - Y1
n
26 . 9(y I, Y2, . . ., Yd = n! 11 f(Yi )
27 . Median sampel =
7
24.
1
ga(Y) _ (a-1) (n-a)! [F(Y)]a-1 f(Y) [1-F(Y)]n-a
1
25. ga,R(x,Y) _ (a-1)!(~-a-1)!(n-R)! [F(X)la-1 f(x)
[F(Y) - F(x)]P-a-1 f(Y)[1-F(Y)]n-R, (x < (~
2 (Yn/2+y(n+2)i 2 ), j ika n genap
Y(n+l)i2 , jika n ganjil
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29 .
	
Tengah julat sampel = 2 (Yl + Yn)
30. had Fn(x)=
O,x<c
n-+- 1, x >- c
31 . P(IXn -cl «) = 1, E>0
32. had M n (t)= M(t)n-+-
X2 ezx333 . el= 1 +x+ 2i + 0<z<x
34. hadCl+a+ Vf(n) l
n
= had Cl+
a
) n= ea, jika had tV(n) = 0n n J n-s-
Bab 6
n
1 . L(8; x l , x2, . . ., xn) _ f(x;,6)
3.
4 . E[T] = ti(6)
n
2 . L(01 ,02 , . . ., ek) = II f(x s ,91 , 02 , . . ., ek)
x
2 = k [Ni - npi (0)]2
=~ npi (0)
6 . Var (T) >_
[z,
(0)]2
l 2
nE
[{a9
log f(X ; 9) }
8
5 . Ee[{T- ,r(0)12] = Var(T) + {E[T] - ti(8)12
[Lampiran JIM 414]
_ l2_7.
	
E[f ad log f(X;9) } -E a
z
a92
logf(X;9)
8. had PB [ITn - ,r(O) I < E] =1, E > 0
n~-
9. had EB [{T" -z(9)}z] =0
n->-
10. f(X1, X2, . . ., Xn ; 0) = g(t ; 0) h(x1, X2, . . ., Xn)
11 . f(x1, x2, . . ., xn ; 0) = g(t1, t2 , . . ., tr ; 0) h(x1, x2 , . . ., xn)
12. L(0; x 1 , . . ., xn ) = g(t; 0) h(xl, x2 , . . ., xn)
13 . E[X] = E[E[X I Y = y]] = E[E[X I Y]]
14. Var (X I Y = y) = E[(X - E[X I y])2 I y ]
15 . Var (X) = Var (E[X I Y]) + E[Var (X I Y)]
16 . E[z(T)] = 0 =~ P[z(T) = 0] = 1
17 . f(x ; 0) = a(0) b(x) exp [c(0) d(x)]
18 . f(x ; 0 1' . . ., 0k) = a(0 1 , . . . Ok) b(x) exp [cl(01" . ., 00 d l(x) + . . . +
Ck(el, . . ., ek) dk(x)]
19 . f(x ; 0) = h(x - 0)
20. f(x ; 0) = 6 h(x/0)
9
21 . U(X1 + C, X2 + C, . . ., Xn + C) = U(Xj, X2, . . ., Xn) + C.
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Rumus-Rumus
JIM 312 - Teori Kebarangkalian
Modul 1
Pelajaran 1
1 .
	
P(A u B) = P(A) + P(B) - P(A n B)
2. P(A) = P(A n B) + P(A n B)
3 . P(A) = 1- P(A)
4.
1 n!
Pr
=
(n - r) !
5 .
6 . N = n!n l ! n2! . . . nk!
Pelajaran 2
(n) = n!
`r r !(n - r)!
1
P(A n B). P(A I B) = P(B)
2. P(A n B) = P(A)P(B)
3. P(A) = P(A I B) P(B) + P(A I B) P(B)
4
P(A n Bi).	P(Bq I A) _
jjl
P(A I Bj) P(Bj)
22 . u(CX,, CX2 , . . ., CXn ) = Cu(X l , X2, ..., Xn!
n
ferlf(X; ;e)de
23 . u(XI, X2, .. ., Xn) = n
f jZf(X; ;0) de
Pelajaran 3
h
1 .
	
P(a 5 X 5 b) = J f(x) dx
2. P(a < X < b) = T_ p(x)
aac<b
3. F(t) = P(X 5 t)
4. P(a < X 5 b) = F(b) - F(a)
5. d F(t) = f(t)
6. FY(t) = FX (g1(t))
7-- FY(t) = 1 _ FX(g1(t))
8. fy(t) = fx(g-i (t)) I J I
9. J = dg
1
dt(t)
10 . fy(t) =
1i1
fX (g11(t)) I ii I )
11 . Ji = dt g11 (t)
12 . PY(Y) = E PX(x)
Modul 2
Pelajaran 1
1 . E(X) =
x E Julat X
xP(x)
2. 1+x+x2 + ... +xn + ...= 1 1x ,lxl<1
3. 1 +2x+ . . .+ nxn-1 + ...= 1(1-x)2 ,Ixl<1
4. E(X) = 1 x f(x) dx
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05.
	
E(X) = f [1 - f(x)] dx - f F(x) dx
0
6 . E[G(X)] = Y, G(x) p(x)
x E Julat X
7. E[G(X)] = f G(x) f(x) dx
8. E[c] = c
9. E[cX] = c E[X]
10 . E[X + c] = E[X] + c
11 . Var (X) = E[X - E[X]]2
12 . Var (X) = E[X2] - gX
13. Var (X) = I x2p(x) - p,X
x E Julat X
14 . Var (X) = f x2 f(x) dx - gX
15 . Var (a) = 0
16. Var (aX + b) = a2 Var (X)
17. Fx (tk) = k, 0 < k < 1
Pelajaran 2
1 . mk = E[Xk]
2_ mk
_ k p(x)
x E Julat X
x
3. mk = f xk f(x) dx
4. Ak = E[(X - gX)k
5. yl = 93 / 6X
6. "4y2 =
64
- 3 .
x
7.
	
R[k] = E[X(X -1)(X - 2) . . . (X-k+ 1)]
8 . m(t) = E[etx]
9. m(t) = I et" P(x)x E Julat X
10. m(t) = f etx f(x) dx
11 . my (t) = E[etg(x)]
12
MY(t)
= I etg(x) P(x)x E Julat X
13 . my(t) = f etg(x) f(x) dx
14. my(t) = ebt mx (at)
15 . m(')(0) = mi
16. k(t) = in m(t)
17. W(t) = E[tx]
18 . f(t) = I f(ll i
a) (t - a)'
i=0
19. W(i) (0) = i! P(i)
20 . P(I X I > a) < i E[X2]a
21 . P( I X - P. I >- a(y) < ai
22 . P(IX-gI<a(y) >_ 1-2a
23.
	
P(X >- a) <-
E[X]
a
24. E[Xn] = f nxn-1 (1 - F(x)) dx
0
Pelajaran 3
p
= pq
q + pet
0
np
= npq
(q + pet)n
q, x=0
p, x=1
0, ditempat lain
nK(N - K)(N - n)= N2(N- 1)
4 . (a+ b)n = iQ \n/
a'bn-i
1
°-" , x=0, 1, 2, . . ., n
di tempat lain
N-K
(n-x
(N) , x=0,1, 2, . . ., n
n
0 , di tempat lain
- 14-
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X - Bernoulli (p)
X - Binomial (n, p)
X - hipergeometri (N, k, n)
1 . (i) p(x) =
(ii) E[X] =
(iii) Var (X)
(iv) m(t) =
2 . (i) p(x) = i,
l
(ii) E[X] =
(iii) Var (X)
(iv) m(t) =
3. (i) p(x) =
(ii) E[X] -
(iii) Var(X)
5.
	
(i) p(x) = qX-IP , x =1, 2, 3, . . .
0 , di tempat lain
(ii) E[X) = 1/p
(iii) Vat. (X) = q/p2
(iv) m(t) = 1 Pet
q
6. (i) P(x) _ X - negatif binomial (r, p)
r-1 r=2, 3, 4 . . .
(ii) E[X] = r/p
(iii) Var (X) = rq/p2
(iv) m(t) = Pe
t ]r
Il-qet
(ii) E[X) = ;,
(iii) Var (X) = X,
(iv) m(t) = ell(et l)
8 . had (1+x)"X = e
X->o
9. had
C
1+-)x1 = e
X->- x
10 . had (1 +ax )'/X = ea
X--o
(
X-I
)
prgx- I , x=r, r+ 1, r+2
0 , di tempat lain
_;, 7X
x!
,x=0,1,2, . . .
0 , di tempat lain
-15-
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X - geometri (p)
X - Poisson (X)
PELAJARAN 4
- 16-
[Lampiran JIM 414]
1
1 . (i) f(x) = b-a
,a<x<b
X -- seragam (a, b)
0 , di tempat lain
(ii) E[X] a b= 2
-(iii) V (X) = (b a)212
ebt _ eat
(iv) m(t) - t(b - a)
2 . (i) f(x) 1= e 2a2 < x < X - N(g, 62)6 2~c
(ii) E[X] = p,
(iii) Var (X) = 62
2 C 2
(iv) m(t)
itt+0
= e Z
3. had P a :5 _< b -~ P(Z >- a) - P(Z >n--).~ [ Sn npq b)
4. hadPCa_ <b -~P(Z>a)-P(Z_b)
iie--',x_05 . (i) f(x) = X - eksponen (),)
0 , di tempat lain
(ii) E[X] = 1/k
(iii) Var (X) = 1/),2
6.
	
F(n) = f xn-1 e-x dx
0
7. r(n) = (n - 1) r(n - 1)
8 . F(n) = (n - 1)!
(ii) E[X] = n/a,
(iii) Var (X) = n/X2
Ov) m(t) - Xt)
(ii) E[X] = v
(iii) Var (X) = 21)
/L
~n xn-1
r(n) e- ,
x > 0
1 v/2
(iv) m(t) _
1-2t
1
11 . B(x, y) = f t x-1 (1 - t)y-1 dt
0
12. B(x, y) = f
tx-1
dt
0 (1 + t)x+y
13 . B(x, y) _ IF(x)r(Y)
0 , di tempat lain
xv/2-1e-x,'2
2vf2r
x > 0
Cu2J
,
0 , di tempat lain
r(x+y)
-17-
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X - Gamma (n, X)
vX- x
Modul 3
Pelajaran 1
Pelajaran 2
1 .
	
P(X 5 x, Y 5 Y) = E 7- P(t l , t2)t I < x t2< Y
x Y
2. P(X S x, Y _< y) = f f f(t,, t2 ) dt, dt2
3 . F(x, y) = P(X 5 x, Y 5 y)
a2F(x , y)4 . f(x, Y) = dxdy
1 . p(x) _ I p(x, Y)
Y
2. p(Y) = Y, P(x, Y)
3 . f(x) = f f(x, y) dy
4. f(y) = ff(x, y) dx
5 . F(x) = F(x, oo)
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X - Beta (a, b)
-18-
1
xa-'(1 _
x)b- I
(i) f(x) = B(a,b) , 0 < x < l
0 , di tempat lain
(u)
n n
F. (p) Px (1-P)
n-x
x=a x
(iii) E[X] = a + b
(iv) Var (X) =
(a+b+ 1)(a+b)2
6.
	
F(Y) = F(°°, Y)
7 . f(x) =
DF(x, ~)
ax
aF(-, Y)8. f(Y) = aY
9. P(x I Y) = (
P
p~Y))
10 . f(x I y) = f(x' y)f(y)
11 . p(x, Y) = P(x) P(Y)
12. f(x, y) = f(x) f(y)
Pelajaran 3
1 . E[g(X, Y)l = I E 9(x, Y) P(x, Y)x y
2. E[g(X, Y)l = f f 9(x, Y) f(x, Y)dx dY
4. E[hl (X) h2(Y)l = E[hl(X)l E[h2(Y)]
5. (i) Cov (X, Y) = E[X - gx) (Y - gy)]
(ii) Cov (X, Y) = E[XY] - gxgy
-19-
3 . E[gl (X, Y) + g2(X, Y)] = E[gl(X, Y)] + E[g2(X, Y)]
6. Cov (aX, bY) = ab Cov (X, Y)
7. Var (X + Y) = Var (X) + Var (Y) + 2 Cov (X, Y)
[Lampiran JIM 414]
8.
	
Var .	Xi _ Var (Xi) + 2 11 Cov (X, Y)
i=1 i=1 iy
9. p(X, Y) _ Cov (X, Y)
6X 6Y
10. E[g(X, Y) I Y = y] = E g(x, y) P(x I y)
x
11 . E[g(X, Y) I Y = y] = J g(x, y) f(x Iy) dx
12. E[E[X I Y= y]] = E[X]
13 . E[E[Y I X = x]] = E[Y]
15. E[E[g(Y) I X = x]] = E[g(Y)]
16. Var (X I Y = y) = E[X2 I Y = y] - (E[X I Y = y)2
17. m(t l , t2 ) = E[et'X[+t2XZ 1
nF-tixi
18 . m(tl, t2 , . . ., tn) = El ei
°'
19 . m(t1) = lim m(t l , t 2 )
20 . m(tl, t2, . . ., tn) = m(tl) m(t2) . . . m(tn)
Pelajaran 4
n
(ii) P(xi) = ~ ) pi
i(1 Pi)._ .ixi
(iv) E[XiX.i] = n(n
- 1) Pipj
(v)	Co (Xi , Xj) = -npipi
-20-
n!1 . (i) P(xl, x2 , . . ., xk) = xl
i x2 ! . . . xk ! Pi t PiZ ... pkk
P(xi
n!
xi XJ °-x i -Xi~x;) = xi!xi!(n-xl -x,)! Pi P ; (1- Pi - P;)
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z
2 .
	
(i) f(x, Y) = 1 exp - 1 z
I(X_"X
27ra'Xay 1- pz 2(1-p) 6x )
Modul 4
Pelajaran 1
~~
-2P
x - px Y- l""Y + Y -1%iY
)2]
(TX 6Y 6Y
--<x<-, -00<Y<00
1 1 a
z
(ii) f(xIY)=
(7, 27c(1_pz) exp
_
2(1-pz)aX
x - l-tx - P ax (Y-gy)
1m(t l , tz) = expl t,p,X+ tzl'Y+ 2 (ti ax+2pt,tzaXaY +t2 QY)
(iv) E[XY] = p,Xgy + p axay
(v) COV (X, Y) = p aXaY
-21-
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1 . Mk = 1 Xk
n ;_,
2 . E[Mk] = Mk
3 . Var (Mk) = n [m2k - mk)2]
4. E[X] = p,
5 . Var (X) = 1 62
6. S2 1=
(n
-- 1)
1f1
(Xl X)2
10. X -	 t~ = n iL1 (X; - l~)
Pelajaran 2
1 .
	
p(u,V) = -px,Y
(grl-(u~_v), g2i
(ul-~)~_
2 (, v) 1. f u = fX,Y (gi (u, v), g2
1 (u, v)) I J I
3 .
5 . J ; =
7 . m(t) =
4.
6. m,v (t,,t2) =
ag,' (u, v) a gi' (u, v)
a h;' (u, v) ah;' (u, v)
au av
ff
etls(X,y) +t2n(X,y) f(x,y)dxdy
ets(X,y) f(x, y) dx dy
-22- [Lampiran JIM 414]
ax ax
J = au av
ay ay
au av
f(u, v) _
m
IJi I fx,Y (gi ' (u, v),h;' (u, v))
7. E[S 2] = 62
8 . Var (S2) = n ~ 94 - (n-1
9. - g)2 = (X; - X)2 + n(X - lg)2i 1(Xi i~1
8.
	
(i)	fu=x+Y(u) = f fx,Y(x,u-x) dx
(ii) fl.=x+Y (u) = f fx, y (u- Y, Y) dY
9. (i) f=x-Y(u) = f fx,Y (x,x - u) dx
(ii) f.=x-Y (u) = f fx,y(u+Y,Y) dY
10 . (i) f=xy (u) = J 1 fx,Y (x, u/x) dxIxl
(ii) fu=xy(u) = f I II fx,Y (u/Y, Y) dY
11 . f=XJY(u) = f IyI fx,Y(uy,Y) dY
Pelajaran 3
I'[(n+1)/2]
xz - (n+i)iz
I'(n/ 2) 7-n (	n
Z(ii) T = V/n
(iii) E[X] = 0
(iv) Var [XI = nn2
-23-
,--<X<- X ^. tn
[Lampiran JIM414]
(ii) F U/m° V/m
(m) E[X] - n-2
-24-
r,
	
) ] +n)/2
,X>0
n
(iv) Var (X) - 2n2 (m + n -2)m(n-2)2(n-4)
0 , di tempat lain
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X- Fm,n
